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Abstract 

Fat-containing lesions of the thyroid are 
rare, encompassing several clinical-pathologi- 
cal conditions such adenolipomas, thyrolipo- 
matosis and lipomotous tissue in case of amy- 
loidosis. Furthermore, cases of papillary thy- 
roid carcinoma have been identified in associ- 
ation with thyrolipomatosis. We report a case 
of 51 years old man referred to surgery for a 
multinodular goiter, showing multiple cystic 
and hemorrhagic nodules of up to 3 cm. One of 
these lesions showed features of papillary 
hyperplasia with focal cytological atypia and 
mature fat. Here, we describe and discuss the 
histological and immunophenotypical features 
of this rare lesion. 



Introduction 

Papillary architecture in thyroid pathology 
can be seen in several conditions including 
nodular goiter, papillary carcinomas (PTC), 
hyperfuntionating (toxic) adenoma, and follic- 
ular adenoma with papillary hyperplasia 
(FAPH). 1 Although each of the above-men- 
tioned conditions has defined clinical and his- 
tological features, cytological and architectural 
features simulating a PTC can be detected in 
some benign lesions. On the other hand, detec- 
tion of mature fat tissue in thyroid gland is not 
a common finding. It can be diffuse (thyre- 
olipomatosis), limited to a follicular adenoma 
(thyrolipoma) or it can involve both follicular 
adenomas and the surrounding thyroid tissue. 2 
4 It is important to note that the presence of fat 
in thyroid lesions does not always imply benig- 
nity, in fact cases of PTC harbouring mature fat 
in the stroma have been reported in the litera- 
ture. 25 Here we describe a peculiar thyroid 
lesion containing fat and mimicking a PTC. 



Case Report 

A 51 -years old man presented with a clinical 
diagnosis of multinodular goiter. The patient 
did not show evidence of autoimmune disor- 
ders or thyroiditis and the thyroid function was 
normal. He was referred to surgery and com- 
plete thyroidectomy with intraoperative histo- 
logical examination was performed. The thy- 
roid was enlarged with a weight of 55 g, meas- 
uring 5x4.5x4.5 cm in the right lobe and 
5x3x3 cm in the left lobe. Macroscopically, the 
right lobe harboured a cystic-colloid hemor- 
rhagic nodule 2.5 cm diameter while two col- 
loid nodules of 2 cm and 3 cm respectively, 
were found in the left lobe. All of the aforemen- 
tioned nodular lesions were examined intraop- 
eratively. The cystic nodule in the right lobe 
showed a diffuse papillary architecture with 
slight overlapping and enlarged nuclei; as a 
consequence an intraoperative histological 
diagnosis of suspicious papillary thyroid carci- 
noma/papillary hyperplasia with atypia, was 
posed. The two nodules in the left lobe were 
considered benign, although one of them also 
showed cystic aspects with papillary architec- 
ture. The lesions were finally sampled, forma- 
lin fixed and paraffin embedded for the final 
histological evaluation. Microscopically two 
colloid-cystic nodules showed papillary struc- 
tures with a delicate stroma and prominent 
intralesional mature fat (Figure 1A). Further- 
more, the nodule in the right thyroid lobe 
showed cytological features suspicious for 
PTC. The nuclei in fact were sometimes 
enlarged, with scattered grooves, overlapping 
and clearing, but no nuclear pseudoinclusion 
or psammomabodies were found (Figure IB). 
The lesion did not show a complete capsule 
and merged with the surrounding thyroid tis- 
sue. Neither mitotic figures nor necrosis were 
found. In the left nodule the nuclei were basal- 
ly located with dark chromatin without atypical 
features. To exclude the diagnosis of a PTC 
and to better categorize these lesions, the 
expression of two well known thyroid cancer 
associated antigens namely Galectin-3 (Gal-3) 
and HBME-1 was evaluated by using immuno- 
histochemical procedures. A biotin-free immu - 
noperoxidase detection system was applied, 
and foamy macrophages were considered as 
internal positive control for Gal-3 immuno- 
staining. 6 The left nodule showed a faint and 
focal cytoplasmic immunoreactivity for Gal-3 
(data not shown), while the suspicious lesion 
in the right thyroid lobe showed a variable 
immunoreactivity for Gal-3 with nuclear and 
cytoplasmatic pattern of staining. Interestingly 
galectin-3 expression was restricted to those 
cells showing atypical cytological features 
whereas HBME-1 immunostaining further 
highlighted the plasma membrane aspect of 
these atypical cells (Figure 1C and D) However 



the larger part of the papillary lesion was unre- 
active with both Galectin-3 and HBME-1. On 
the basis of the morphological and immuno- 
phenotypical analysis we classified the lesion 
as an adenomatous nodule with fat-rich stro- 
ma and papillary atypical hyperplasia, with 
focal expression of Galectin-3 and HBME-1 
reflecting an incipient transformation in PTC. 
To exclude the presence of a PTC, we carefully 
examined the rest of the thyroid for a total of 
28 slides. 



Discussion and Conclusions 

The presence of mature fat tissue in thyroid 
gland is an uncommon phenomenon, and in 
most of the cases adipose tissue can be found 
near blood vessels and/or in the perivascular 
location. Soda et ai 1 reported two cases of het- 
erotopic nests of fat cells in the thyroid gland 
in association with Graves' disease and adeno- 
matous hyperplasia. The fat cells were report- 
ed to be scattered among the thyroid follicles. 
Another condition, associated with intra-thy- 
roid fat is the so-called amyloid goiter. 8 9 There 
was no amyloid deposition in our cases and no 
follicular atrophy was observed. Moltinodular 
goiter may show foci of adipose metaplasia, 
but the lesion is not distinct from the resting 
parenchyma, and the thyroid cells are not atyp- 
ical. The diffuse permeation of thyroid gland by 
mature fat is known as thyreolipomatosis or 
lipomatosis. 210 This condition can also occur 
as congenital swelling of the thyroid gland as 
reported by Chesky in 1953. 11 Adenolipoma of 
the thyroid has both macroscopic and micro- 
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Figure 1. Histological and immunohistochemical features of thyroid nodule. A) Low 
power view of the nodule demonstrating the abundant mature adipose tissue. B) Higher 
magnification of lesion showing papillary architecture and nuclear overlapping. C) 
Immunostaining with Gal-3 showing the atypical positive cells (center of the field). D) 
Note the plasma membrane reaction with HBME-1 of atypical cells (right) compared 
with the negative immuno reaction of other bland cells (left). 



scopic differences with our case. It normally 
has a lipoma like appearance with a homoge- 
neous yellow cut surface and is composed of a 
variable combination of mature fat and follicu- 
lar structures, without a prominent papillary 
architecture. 1 As previously mentioned, the 
mere finding of adipose tissue in thyroid gland 
has not diagnostic implications because fat 
cells can be discovered in both benign and 
malignant thyroid conditions. 1 3 Rarely, follicu- 
lar adenomas, sometimes hyperfunctioning, 1 
are characterized by diffuse papillary features. 
These lesions may also have partial cystic 
degeneration, but the stroma is delicate and 
cells are cuboidal, with small basally located 
nuclei. PTC in follicular adenomas and/or 
hyperplasias may also occur. Apart the fat tis- 
sue, our case has indeed similarities with the 
latter type of lesions: for the presence of cystic 
changes and prominent papillary hyperplasia. 
However, detection of atypical follicular cells 
highlighted by focal immunostaining with Gal- 
3 and HBME-1, were clearly found in papillary 
structures with prominent fat infiltration. 
Because the classical variant of well-differenti- 
ated PTC is known to be strongly immunoreac- 
tive with both mAbs to Galectin-3 and HBME-1, 
the reaction pattern we observed excludes the 
presence of a frank malignancy. However, the 



cytomorphological and immunohistochemical 
features we observed in this unusual lesion, 
support an incipient transformation in PTC. 12 
Several theories have been proposed to explain 
the infiltration of the thyroid by adipose tissue. 
Gnepp and colleagues consider it as a develop- 
mental anomaly; 5 other authors support the 
idea of an event connected with the inclusion 
of adipose nests during embryogenesis. 7 De 
Rienzo et al? describe a case of thyrolipoma 
and a case of fat containing follicular carcino- 
ma of the thyroid; two cases of thyrolipoma 
have been also reported by Schroder et al. : 4 they 
believe that thyrolipoma may represent a mixed 
neoplasm of both epithelial and displaced mes- 
enchymal elements. On the other hand multin- 
odular goiter can harbor foci of adipose meta- 
plasia, as marker of a regressive condition. Due 
to the prominent papillary pattern with diffuse 
fat cells infiltration, we believe that the thyroid 
lesion reported here, may be considered a 
hamartoma of thyroid gland with focal atypia 
suggesting a forma frustra of PTC. In conclu- 
sion, the presence of adipose tissue in the thy- 
roid is rare but its presence does not exclude 
per se malignancy. For these reasons an accu- 
rate integration of morphology and ancillary 
tests such as immunohistochemistry are 
mandatory for correct diagnosis. 
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